Primary care physicians should encourage their patients to engage in adequate physical activity. Current recommendations for physical activity in adults are as follows: at least 150-300 minutes per week of moderate-intensity, 75-150 minutes per week of vigorous-intensity aerobic physical activity, or an equivalent combination of moderate-and vigorous-intensity aerobic activity. Adults should also perform muscle-strengthening activities of moderate intensity or higher that involve all major muscle groups for 2 or more days per week. The elderly should perform additional balance training and fall prevention exercises more than 3 times a week. Children and adolescents should perform at least 1 hour of moderate-to-vigorous physical activity daily, which includes vigorous aerobic activity at least 3 days per week. As part of their 60 minutes or more of daily physical activity, resistance training and bone strengthening exercise should be done at least 3 days per week. According to new evidence, one bout of any exercises can be shorter than 10 minutes. Previously, physical activities were recommended for more than 10 minutes. For patients with diabetes, it is advisable to perform resistance exercise or short-distance running before aerobic exercise to prevent hypoglycemia. New evidence shows that dynamic resistance training is safe and effective in patients with hypertension provided the load is not too heavy. Exercise reduces pain and improves quality of life and physical function in patients with osteoarthritis,. Therefore, the treatment guidelines for osteoarthritis have been changed recently from not recommending exercise to highly recommending it.
INTRODUCTION
Research about the effects of exercise and physical activity on health began in the 1950s with cardiovascular disease. The positive effects of exercise has been verified in a variety of additional research areas including cancer, cerebrovascular disease, mental illness, and musculoskeletal disorders. Therefore, exercise and physical activity are an important topic in clinical practice, and ever increasing in the modern age where lifestyle-relate and chronic diseases have become more important than infectious and acute diseases.
It was suggested that exercise should be vigorous to have a positive effect on health, because it was believed that extensive exercise causes physiological changes such as improvement of cardiopulmonary endurance which is beneficial. However, many studies concluded that even without intensive exercise, there were health benefits as long as there was enough of physical activity. With that, moderate exercise was recommended to promote health after the mid 1990s. Moderate exercise produces enough health benefits without a high risk of injury. Exercise amount is defined by the equation intensity×frequency×dura-tion and as it increases as does its positive impact on health, as long as it is not overdone.
It is also known that physical activity that can encompass standard daily activities are beneficial to health. In recent years, physical activity, which is a broader term than exercise, tends to be defined by its impact on health.
This article summarizes the recent advances in sports medicine and exercise-related research.
EFFECT OF PHYSICAL ACTIVITY ON HEALTH
Physical activity reduces mortality, prevents various cancers, musculoskeletal and cerebrovascular diseases, improves metabolism, and is beneficial for mental health.
There is a great deal of research showing that mortality declines when physical activity increases or body fitness improves. The Shanghai women study showed that general daily physical activity, without intentional exercise, is also beneficial to health. 1) Physical activity decreases the incidence of colorectal cancer, breast cancer, bladder cancer, endometrial cancer, esophageal cancer, kidney cancer, lung cancer, and stomach cancer. Physical activity also has a positive effect on rehabilitation of cancer patients.
Studies on the prevention and treatment of cardiovascular diseases using exercise have been ongoing for many years. Physical activity controls hypertension, diabetes, and dyslipidemia, thereby preventing cerebrovascular disease. It also improves obesity and insulin resistance, otherwise known as metabolic syndrome.
Positive effects of physical activity on the musculoskeletal system have been demonstrated as they prevent osteoporosis, reduce fractures, and improve the function of patients with rheumatoid and degenerative arthritis. Physical activity is also important in reducing musculoskeletal pain and aiding the rehabilitation of injured patients.
Exercise therapy plays a major role in back pain, shoulder impingement syndrome, myopathy syndrome, fibromyalgia syndrome, plantar fasciitis, and ankle sprains.
The effect of exercise on mental health have been proven in depression, anxiety, stress, sleep, dementia, and psychological well-being.
Physical activity lowers the risk of depression and improves depressive symptoms, regardless of whether they are diagnosed with depression.
It reduces symptoms of anxiety regardless on whether the episode is acute or chronic. Improvement in sleep quality after exercise can be attributed to reduced length of time it takes to go to sleep, reduced awakening, increased deep sleep, and reduced daytime sleepiness. Improvement in cognitive function, memory, concentration, and learning ability were also demonstrated.
Conversely, intensive physical activity pressure on the cardiopulmonary and musculoskeletal systems negatively. Undiagnosed ischemic heart disease can cause a myocardial infarction triggered by exercise.
However, it can be prevented by appropriate physical activity, and the overall risk of a heart attack from exercise is relatively low compared its public health benefit.
PHYSICAL ACTIVITY RECOMMENDATIONS AND STATUS IN KOREA

Guidelines for Physical Activity
The department of health and human services of the United States has In all the physical activity guidelines, adults are encouraged to practice moderate aerobic physical activity for at least 150 minutes per week, or alternatively 75 minutes of high intensity exercise. High intensity exercise means vigorous intensity exercise. In this article, both words have been used as the same meaning. We can assume 1 minute of high intensity activity is equal to 2 minutes of moderate intensity activity. When combining high and moderate intensity activities, the guidelines of 150 minutes or more per week should be based on moderate intensity activity. For example, if you have 50 minutes of high intensity activity per week (100 minutes as moderate intensity) and 60 minutes of moderate intensity activity, it will be calculated as 160 minutes of moderate physical activity.
The latest US guidelines state that the moderate aerobic physical activity should be at least 150-300 minutes. This suggests that it is a minimum goal to increase to 300 minutes as much as possible, rather than just 150 minutes per week. It also stated that more than 300 minutes of moderate physical activity is linked to more health benefits.
Moderate physical intensity refers to the exercise intensity corre-sponding to 3 to 5.9 metabolic equivalents (METs), while high intensity refers to 6 METs and more. One MET is an oxygen uptake of 3.5 mL/ kg/min when an adult is resting and corresponds to an energy consumption of 1 kcal/kg per hour. Moderate (3 to 5.9 METs) and high intensity (over 6 METs) physical activities are broad, but the high intensity is roughly double the intensity of moderate intensity.
During light-intensity activities most people are able to sing, during moderate-intensity they can talk but not sing, and during vigorous activities, even talking is difficult.
In the past, physical activity for more than 10 minutes at a time was recommended because evidence was based on the research that studied physical activities for longer than 10 minutes. But it is now known that exercising for as little as 10 minutes is effective, so exercise duration is no longer emphasized.
3)
Since sparse exercise, defined as between 1-2 times per week, increases the risk of injury, it is recommended to exercise three or more days a week, for as many days as possible. Particularly, some papers
showed that chronic disease patients should perform exercises for more than 3 days a week. Because increased insulin sensitivity by acute bout of exercise dissipate in 48-72 hours. 4) Many data sets define the intensity of exercise by the type of physical activity. The most extensive and accurate list is the compendium of physical activities from the University of South Carolina. 5) Intensities of daily activities, such as gardening, house chores, as well as sports activities, are clearly defined.
It is inappropriate to express intensity of exercise by the amount of sweat. Sweating ability varies from person to person and is affected by temperature and humidity. To be more precise, the intensity can be expressed as heart rate or maximum oxygen uptake, but this is too complicated to use in practice.
Muscle strengthening exercises or resistance exercises reduce the risk of injury, and help maintain weight. It is better to space muscle strengthening exercises to 2 to 3 times a week by each muscle groups rather than on consecutive days. This is because micro-tears in muscle fibers caused by muscle strengthening exercises need time to recover.
Moreover, if exercise is performed frequently, the risk of injury may increase.
Muscle strengthening exercises include dumbbells, weight-lifting, push-ups, sit-ups, knee-flexion and extension, and moving objects.
Most of the exercises using instruments at a gym are muscle strengthening exercises.
A typical method of determining the appropriate weight for an individual is as follows:
First, there is a way to express the load as a percentage of the maximum weight, or 1 repetition maximum (RM Generally, the weight recommended for resistance exercise is the one that can be lifted 8 to 15 times at a time.
Muscle strength is usually increased by the weighted exercise with eight repetitions, while muscular endurance is improved by the one 15
repetitions. Therefore, at the beginning, using a weight that can be lifted only 8 times at a time is recommended. If the designated weight can be lifted 15 times at a time, then it can be increased.
The easiest way is to breathe while doing muscle strengthening exercises is slowly without a pause while lifting a weight for 3 seconds, resting for 1 second, then lowering it for 3 seconds. This is repeated 8-15 times, which is called a set. It is appropriate to perform three sets of muscle strengthening exercise.
Guidelines recommend the elderly or 65 years of age or older should do same physical activities as adults. Especially for the elderly, prevention of falls is important, so balance, leg strength, and flexibility should be improved.
Physical activities for fall prevention should be performed more than 3 times a week, which can include the following: standing on one leg, moving the upper body while standing on one leg, standing or moving on a heel, standing with closed eyes, and standing on a soft, bumpy, or inclined floor. Physical activity should be modified according to the physical fitness and situation to prevent injury.
Children and adolescents should perform 60 minutes or more of physical activity daily which includes aerobic, muscle and bone strengthening activities.
Most of the 60 minutes or more per day should be either moderateor vigorous-intensity aerobic physical activity and should include vigorous-intensity physical activity for at least 3 days a week. They should also include muscle and bone-strengthening physical activity on at least 3 days a week. Jumping, hopping, skipping, and dancing are activities that are good examples of these.
Warming up and cooling down should be done pre-and post-exercise period. These are physical activities with an intensity of about 50% of the originally planned exercise and may include stretching. 6) For example, you can walk and stretch before and after jogging.
Although the evidence of warming up for prevention of injuries is weak, it is recommended to be carried out to prevent musculoskeletal injuries and heart attacks. Cooling down is also recommended to promote recovery from minute injuries and to prevent dizziness after exercise.
Physical activity should also be performed for chronic patients because regular physical activity is very important for general health maintenance and prevention of cerebrovascular disease. Primary care physicians should encourage the patients with chronic diseases to perform physical activity, educate them on how to exercise safely in accordance with their physical strength, and give them precautions for exercise. Korean adults who met the physical activity guidelines in 2014 were 15.6% of the total population, comprising of 22% of total men, 9.4% of total women (Figure 3 ). 8) As age increased, fewer physical activities were performed. In the United States, about 26% of men, 19% of women, and 20% of adolescents met the guidelines in 2016. 9) 
Exercises for Musculoskeletal Health
Exercise is one of the main treatment methods for some musculoskeletal disorders. 10) Chronic pain leads to muscle atrophy and joint con- 2) For substantial health benefits, adults should perform at least 150-300 min/wk of moderate-intensity, 75-150 min/wk of vigorous-intensity, or an equivalent combination of moderate-and vigorous-intensity aerobic activity. Preferably, aerobic activity should be spread throughout the week. Additional health benefits are gained by engaging in physical activity beyond the equivalent of 300 minutes (5 hours) of moderate-intensity physical activity per week. 3) Adults should also perform muscle-strengthening exercises of moderate or greater intensity that involve all major muscle groups on 2 or more days a week, as these activities provide additional health benefits. 4) Guidelines for the elderly (aged 65 years or older) are as follows:
(1) The key guidelines for adults also apply to the elderly patients depending on their condition.
(2) Balance training and fall prevention exercises should be performed more than 3 times a week (3) Older adults should determine their level of effort for physical activity relative to their level of fitness.
5) Guidelines for children and adolescents
Patients should perform 60 minutes or more of moderate-to-vigorous physical activity daily with the following distribution:
(1) Aerobic: Most of the daily activity should be either moderate-or vigorous-intensity aerobic physical activity and should also include vigorous-intensity physical activity on at least 3 d/wk. (2) Muscle-strengthening: Children and adolescents should include muscle-strengthening physical activity as part of their 60 minutes or more of daily activity on at least 3 days a week. (3) Bone-strengthening: Children and adolescents should include bone-strengthening physical activity on at least 3 days a week. 3. Warming up and cooling down exercises are recommended in the pre-and post-exercise period, respectively. 4. If patients have chronic diseases, they must engage in physical activity, as outlined above; however, the following considerations should be kept in mind:
1) Regular physical activity is crucial to maintaining health and preventing cardiovascular disease complications.
2) Patients must consult their physician and work out safely according to their fitness level. Exercise is not recommended for acute lower back pain although it is effective for chronic lower back pain (LBP). Core stabilization exercises are recommended for chronic LBP. Aerobic exercise is also good for chronic LBP.
Exercise should be modified according to the individual's response.
For example, if the patient feels pain during the musculoskeletal exercise, it is recommended to hold the exercise. If the patient feels pain next day as well, the amount of exercise should be reduced 50%. From there, they can gradually increase the amount. physicians should inform the patient of the risks and provide them with precautions for that particular exercise.
PRECAUTIONS WHEN EXERCISING
Exercise-Induced Heart Attack or Musculoskeletal Injuries
People A heart attack may occur when the patients exercise violently due to undiagnosed arteriosclerosis. However, the risk of a heart attack due to exercise is relatively small compared to the risk reduction of myocardi- Once a patient is injured or sprained, resting of the joints and muscles are recommended. For example, if a knee problem occurs with jogging or aerobics, free style swimming or aquatic exercise may be applied to rest the injured knee.
Overtraining syndrome refers to myalgia, chronic fatigue, and overuse syndrome caused by excessive exercise. When the exercise ability is reduced, reduction of the amount of exercise or rest is recommended to rule out overtraining syndrome.
General Exercise Precautions
When exercising outdoors, patients should be mindful about temperature, humidity, and air pollution. Generally, exercising for more than 30 minutes at 27°C-29°C and above 70% relative humidity is harmful to the body and is a contraindication to exercise, especially for heart disease patients. In hot weather it is better to exercise early in the morning or evening or indoors.
When pollen-sensitive asthmatic patients exercise outdoors, preventive measures are needed, such as bronchodilator inhalation. In cold weather, asthma is easily induced by exercise because of dry air, thus, indoor activities are recommended.
When prescribing exercise, the primary care physician needs to identify the patients' current medication and respond appropriately.
For example, if a patient is taking nitroglycerin, intervals as needed between medication and exercise because exercising immediately after taking nitroglycerin may cause hypotension. Insulin-dependent patients with diabetes should reduce the amount of insulin to prevent hypoglycemia, and administration should be on the abdomen instead of extremities to prevent quick absorption. Beta blockers may slow the heart rate; therefore, the primary care physician should not use heart rate as an index of exercise intensity in these patients. Subjective exercise intensity is a more appropriate and realistic indicator. Beta blockers may also reduce exercise capacity by reducing cardiac contractility.
Potassium sparing diuretics may cause hyperkalemia, while other diuretics may cause potassium deficiency, resulting in arrhythmias during exercise. It should also be noted that anticholinergic drugs such as antispasmodics and antihistamines may inhibit sweating and can easily increase body temperature.
Precautions in Chronic Diseases
1) Diabetes mellitus
To date, there is no consensus on whether pre-exercise health screening should be performed for patients with diabetes. Patients with diabetes who are asymptomatic and inactive may not be required to undergo screening if they perform low or moderate intensity exercise; if the intensity is equivalent to brisk walking or less, screening is not necessary. However, if they are going to engage in more intense activity than usual, if they are at high risk for cardiovascular disease (high blood pressure, smoking, family history, and other such factors) and if they are suspected to have other exercise-related health problems, pre-exercise screening is needed. 12) Patients with diabetes are also encouraged to exercise per standard guidelines but with additional emphasis on exercising more than three days a week. Rest for more than 2 days is avoided due to the temporary positive effect of exercise on insulin sensitivity.
Exercise-induced hypoglycemia should be considered as insulin In order to prevent hypoglycemia, it is advisable to perform resistance exercises or short-distance running before aerobic exercise. This is because strenuous activity can signal counter-regulatory hormones which can prevent a decrease in the blood glucose.
Exercise-induced nocturnal hypoglycemia should also be noted.
Blood glucose levels can be reduced up to 48 hours after exercise. This can be prevented by a reduction in evening insulin dose, incorporating midnight snacks, and engaging in continuous glucose monitoring.
Exercise-induced hyperglycemia is also possible, especially when high pre-exercise blood glucose is elevated. It can be caused by high intensity exercise such as short-distance running, strong aerobic exer- 
2) Hypertension
The importance of physical activity has become even greater as the levels designating of hypertension have decreased. In the case of sys- Previously resistance exercises were prohibited in hypertensive patients because it was hypothesized to cause a Valsalva effect and decrease blood circulation, which then would result in a compensatory elevation in heart rate and subsequent elevation in blood pressure.
However, this has been disproven by many studies and ultimately have shown that there are blood pressure lowering effects in the long term.
As a result, patients with hypertension are now encouraged to perform resistance exercises. Dynamic resistance exercise is safe and effective in hypertension if the load is not too heavy. 14) Generally, the weight that can be lifted 8 times or more is not a problem. While isometric exercise is safe and effective, there is not enough evidence to support it, so it cannot be formally recommended.
However, hypertensive patients may have problems if the weight is too heavy, thus should be encouraged to exercise with proper weights and to avoid breath holding.
3) Osteoarthritis
In patients with osteoarthritis, exercise reduces pain, improves quality of life, and improves physical function. Therefore, the guidelines have been changed from not recommending exercise to highly recommending it. Recommendations for non-pharmacological treatment include weight loss (5% decrease in total body weight when overweight), aerobic physical activity, range of motion exercises, resistance exercises, and proper footwear. 15) For patients with hip and knee osteoarthritis, it is recommended to engage in low-impact exercises with low weight-bearing. Additionally, swimming and stationary bicycle exercises are preferable. However, it is important to consider that the breast-stroke can be a challenge for patients with knee osteoarthritis, because it requires wide knee flexion.
If knee pain occurs, it is advised to swim using free style, back stroke or participate in an aquatic sport. Even when riding a stationary bicycle, knee pain worsen due to continuous knee flexion. Raising the saddle height of the stationary bicycle to straighten the leg may relieve knee pain. Knee flexion and extension exercises in addition to cycling would be helpful in decreasing knee loads. For example, a semi-squat exercise is effective.
Muscle strengthening exercises around the knee, especially the quadriceps, are essential in treating lower extremity osteoarthritis and also in alleviating patellofemoral pain syndrome.
CONCLUSION
Exercise or physical activity should be done at least moderately. Adult physical activity guidelines are for moderate intensity aerobic physical activity for 150-300 minutes per week and muscle strengthening exercise 2-3 times a week. The elderly have the same physical activity guidelines as adults, but additionally need balance training to prevent falls. Children and adolescents need at least one hour of physical activity each day, including high intensity aerobic activity, resistance training, and bone strengthening exercises for at least three days per week.
Previously, physical activities for more than 10 minutes were recommended, but now shorter activities are being encouraged because evidence demonstrates that shorter activities are also effective. However, since the aerobic physical activity of Korean people is decreasing, various efforts are needed to promote physical activity.
Living a sedentary lifestyle is also an independent risk factor for disease, and even a little physical activity has a positive impact on our health.
The risk of injuries or negative outcomes from physical activities should be identified and eliminated by pre-participation testing, for patients who are at risk. It is also necessary to provide exercise instructions and exercise precautions to prevent injuries.
In reality, it is not easy to carry out detailed exercise counseling during busy outpatient clinic hours. However, during primary care appointments, physicians have an opportunity to assess and encourage physical activity for their patients. It is necessary to caution patients with hypertension, diabetes and osteoarthritis on appropriate physical activity.
